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Application/Control Number: 10/608,477 Page 
Art Unit: 2625 

DETAILED ACTION 

• This action is responsive to the following communication: a Response to 
Restriction/Election Requirement filed on 08/15/2007. 

• The examiner has withdrawn the election of species requirement and has 
examined all the claims. 

Response to arguments 

Applicant's arguments, see pages 1-4, filed 8/15/2007, with respect to 
Response to Election/Restriction have been fully considered and are persuasive. 
The examiner respectfully withdraws the election of species requirement filed on 
6/15/2007. 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1 and 7, is rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Claim 1, recites on page 73, line 5, the limitation "...each of at least one of 
the at least three relative density values..." The sentence is confusing and vague. 
Appropriate corrections are required. 

Claim 7, recites the limitation "lower threshold value that is lower than the 
threshold value". There is insufficient antecedent basis for "the threshold value" 
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in the claims (furthermore, the claim ends with a coma, there should be a period 
there instead). Appropriate corrections are required. 

Claim Rejections - 35 USC § 101 

3. 35 U.S. C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or 
composition of matter, or any new and useful improvement thereof, may obtain a patent 
therefor, subject to the conditions and requirements of this title. 

4. Claims 21-24 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. 

Claims 21-24 are drawn to functional descriptive material NOT claimed as 

residing on a computer readable medium. MPEP 21 06. IV. B. 1(a) (Functional 

Descriptive Material) states: 

"Data structures not claimed as embodied in a computer-readable medium are 
descriptive material per se and are not statutory because they are not capable of 
causing functional change in the computer." 

"Such claimed data structures do not define any structural or functional 
interrelationships between the data structure and other claimed aspects of the invention 
which permit the data structure's functionality to be realized." 

Claims 21-24, while defining a multilevel value output program, does not 

define a "computer-readable medium" and is thus non-statutory for that reasons. 

A computer program, can range from paper on which the program is written, to a 

program simply contemplated and memorized by a person. The examiner 

suggests amending the claims to "a computer readable medium storing a 

computer program" in order to make the claims statutory. 

"In contrast, a claimed computer-readable medium encoded with the data 
structure defines structural and functional interrelationships between the data structure 
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and the computer software and hardware components which permit the data structure's 
functionality to be realized, and is thus statutory." - MPEP 2106.IV.B.1(a) 

Examiner Notes 

Examiner cites particular paragraphs, columns and line numbers in the 
references as applied to the claims below for the convenience of the applicant. 
Although the specified citations are representative of the teachings in the art and 
are applied to the specific limitations within the individual claim, other passages 
and figures may apply as well. It is respectfully requested that, in preparing 
responses, the applicant fully consider the references in entirety as potentially 
teaching all or part of the claimed invention, as well as the context of the passage 
as taught by the prior art or disclosed by the examiner. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made 
in this Office action: 

A person shall be entitled to a patent unless 

(e) the invention was described in (1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by the 
applicant for patent or (2) a patent granted on an application for patent by another 
filed in the United States before the invention by the applicant for patent, except that 
an international application filed under the treaty defined in section 351(a) shall have 
the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published 
under Article 21 (2) of such treaty in the English language. 

6. Claims 1-3 & 5-24 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Yamamoto, US 7,009,731. 
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Re claim 1 , Yamamoto discloses a multilevel value output device (see column 
1, lines 31-34), comprising: a relative density value storage portion that prestores 
therein at least three relative density values for at least three multilevel output 
values in one-to-one correspondence with each other (see column 1 , lines 23- 
67), the at least three relative density values being defined dependently on a 
predetermined maximum density that is defined for a highest relative density 
value among the at least three relative density values (see column 1, line 23- 
. column 2, line 38) (also see column 3, line 29-column 8, line 52); an input portion 
that receives an input value indicative of density of a pixel in an input image (see 
figures 1-5, 9-11; column 1, line 23-column 2, line 38; column 3, line 29-column 
6, line 46); a corrected value calculation portion that calculates a corrected value 
by adding to the input value at least a part of an error value that has been 
generated by at least one pixel near to the subject pixel (see figures 1-11, 27-31 ; 
column 1, line 23-column 2, line 38; column 3, line 29-column 7, line 61); an 
output value generation portion that compares the corrected value with at least 
one of the at least two threshold values, that converts the corrected value into 
one of the at least three multilevel values based on the compared results, and 
that outputs a resultant multilevel output value (see figures 1-11, 27-31; column 
1, line 23-column 3, line 4; column 3, line 29-column 7, line 61), the output value 
generation portion referring to the threshold value storage portion and setting one 
relative density value that corresponds to the output value (see figures 1-11, 27- 
31; column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61), the 
output value generation portion calculating a difference between the corrected 



Application/Control Number: 10/608,477 Page 6 

Art Unit: 2625 

value and the relative density value and setting the calculated result as an error 
value for the subject pixel (see column 1, lines 56-59; also see figures 1-11, 27- 
31; column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61); and 
an output-value generation control portion that, when the corrected value is close 
to each of at least one of the at least three relative density values, reduces a 
frequency, at which the output value generation portion converts the corrected 
value into one multilevel output value that corresponds to the subject relative 
density value, thereby reducing a frequency at which the error value for the 
subject pixel becomes close to zero (see figures 1-11, 27-31; abstract; column 1, 
line 23-column 3, line 4; column 3, line 29-column 8, line 52; column 9, line 63- 
column 10, line 50). 

Re claim 2, Yamamoto further discloses wherein the output-value generation 
control portion includes; a corrected-value judging portion judging whether or not 
the corrected value is close to any of the at least one of the at least three relative 
density values (see figures 1-11, 27-31; column 1, line 23-column 3, line 4; 
column 3, line 29-column 7, line 61); and a selective control portion that controls, 
when the corrected value is not close to any of the at least one of relative density 
value, the output value generation portion to convert the corrected value into one 
multilevel output value based on the compared results (see figures 1-11, 27-31; 
column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61), the 
selective control portion controlling, when the corrected value is close to one of 
the at least one relative density value, the output value generation portion to fail 
to convert the corrected value into the one multilevel output value that 
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corresponds to the subject relative density value, thereby preventing the output 
value generation portion from calculating the error value for the subject pixel as 
being close to zero (see figures 1-11, 27-31; abstract; column 1, line 23-column 
3, line 4; column 3, line 29-column 8, line 52; column 9, line 63-column 10, line 
50). 

Re claim 3, Yamamoto further discloses wherein when the corrected value is 
close to one of the at least one relative density value, the selective control portion 
controls the output value generation portion to convert the corrected value into a 
multilevel output value other than the one multilevel output value that 
corresponds to the subject relative density value (see figures 9-11; column 9, line 
63-column 10, line 50). 

Re claim 5, Yamamoto further discloses wherein the output-value generation 
portion includes a threshold setting portion that sets the at least two threshold 
values in a manner that the at least two threshold values are maintained as being 
fixed regardless of changes of the input value (see figures 1-11, 27-31 ; column 1 , 
line 23-column 3, line 4; column 3, line 29-column 7, line 61). 

Re claim 6, Yamamoto further discloses wherein the output value generation 
portion converts the corrected value into each of at least one multilevel output 
value that corresponds to the at least one relative density value when the 
corrected value is between the at least two threshold values (see figures 3-5,13- 
17, 27-31; column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 
61), wherein the output-value generation control portion includes a threshold 
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setting portion that sets, upon receipt of the input value, the at least two threshold 
values in a manner that the at least two -threshold values become close to each 
other when the input value becomes close to the at least one relative density 
value (see figures 1-11, 13-17, 27-31; column 3, line 29-column 7, line 61; 
column 1 1 , line 1 5-column 12, line 3). 

Re claim 7, Yamamoto further discloses wherein the at least two threshold 
values include a higher threshold value and a lower threshold value that is lower 
than the threshold value (see figures 2, 7, 15, 17). 

Re claim 8, Yamamoto further discloses wherein the threshold setting portion 
sets the higher threshold value and the lower threshold value in a manner that as 
the input value decreases in a higher range defined between the at least one 
relative density value and another relative density value that is higher than the 
subject is relative density value toward the at least one relative density value, the 
lower threshold value is maintained as fixed and the higher threshold value 
decreases smoothly toward the lower threshold value (see figures 1-8, 27-31; 
column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61; column 
11, line 1 5-column 12, line 3). 

Re claim 9, Yamamoto further discloses wherein the lower threshold value is 
maintained as fixed to an intermediate value between the at least one relative 
density value and still another relative density value lower than the at least one 
relative density value (see figures 1-8, 13-17, 27-31; column 1, line 23-column 3, 
line 4; column 3, line 29-column 7, line 61). 
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Re claim 10, Yamamoto further discloses wherein the threshold setting 
portion sets the higher threshold value and the lower threshold value in a manner 
that as the input value increases in a lower range defined between the at least 
one relative density value and another relative density value that is lower than 
the subject relative density value toward the at least one relative density value, 
the higher threshold value is maintained as fixed and the lower threshold value 
increases smoothly toward the higher threshold value (see figures 1-8, 27-31; 
column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61; column 
11, line 15-column 12, line 3). 

Re claim 1 1 . Yamamoto further discloses wherein the higher threshold value 
is maintained as fixed to an intermediate value between the at least one relative 
density value and still another relative density value higher than the at least one 
relative density value (see figures 1-8, 13-17, 27-31; column 1, line 23-column 3, 
line 4; column 3, line 29-column 7, line 61 ; column 1 1 , line 15-column 12, line 3). 

Re claim 12, Yamamoto further discloses wherein the at least three multilevel 
output values include a highest multilevel output value, a second highest 
multilevel output value lower than the highest multilevel output value, a third 
highest multilevel output value lower than the second highest multilevel output 
value, and a lowest multilevel output value lower than the third highest multilevel 
output value (see fig. 5; column 6, lines 1-53), and wherein the at least three 
relative density values include a highest relative density value, a second highest 
relative density value lower than the highest relative density value, a third highest 
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relative density value lower than the second highest relative density value, and a 
lowest relative density value lower than the third highest relative density value 
(see column 5, line 5-column 6, line 53), the relative density value storage portion 
storing the highest, second highest, third highest, and fourth highest relative 
density values in one-to-one correspondence with the highest, second highest, 
third highest, and lowest multilevel output values, respectively (see figures 1-11, 
27-31; column 1, line 23-column 3, line 4; column 3, line 29-column 7, line 61), 
wherein the threshold setting portion sets three threshold values that include a 
highest threshold value, a second highest threshold value lower than or equal to 
the highest threshold value, and a lowest threshold value lower than or equal to 
the second highest threshold value (see figures 1-11, 13-17, 27-31; column 1, 
line 23-column 3, line 4; column 3, line 29-column 7, line 61), wherein the output 
value generation portion outputs the highest multilevel output value when the 
corrected value is greater than the highest threshold value, outputs the second 
highest multilevel output value when the corrected value is between the highest 
threshold value and the second highest threshold value, outputs the third highest 
multilevel output value when the corrected value is between the second highest 
threshold value and the third highest threshold value, and outputs the lowest 
multilevel output value when the corrected value is smaller than the lowest 
threshold value (see figures 1-11, 13-17, 27-31; column 1, line 23-column 3, line 
4; column 3, line 29-column 7, line 61), and wherein the threshold setting portion 
sets the highest threshold value and the second highest threshold value in a 
manner that the highest threshold value and the second highest threshold value 
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become close to each other when the input value becomes close to the second 
highest relative density value, and sets the second highest threshold value and 
the third highest threshold value in a manner that the second highest threshold 
value and the third highest threshold value become close to each other when the 
input value becomes close to the third highest relative density value (see figures 
1-8, 14-17, 27-31; abstract; column 1, line 23-column 3, line 4; column 3, line 29- 
column 8, line 52; column 11, line 15-column 12, line 3). 

Re claim 13, Yamamoto further discloses wherein the threshold setting 
portion sets the highest, second highest, and third highest threshold values in a 
manner that as the input value decreases in a highest range defined between the 
highest relative density value and the second highest relative density value from 
the highest relative density value toward the second highest relative density 
value, the highest threshold value decreases smoothly from the highest relative 
density toward a higher intermediate value between the second highest relative 
density value and the third highest relative density value, the second highest 
threshold value is maintained as fixed to the higher intermediate value, and the 
third highest threshold value is maintained as fixed to a lower intermediate value 
between the third highest relative density value and the lowest relative density 
value, as the input value decreases in a second highest range defined between 
the second highest relative density value and the third highest relative density 
value from the second highest relative density value toward the third highest 
relative density value, the highest threshold value is maintained as fixed to the 
higher intermediate value, the second highest threshold value decreases 
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smoothly from the higher intermediate value toward the lower intermediate value, 
and the third highest threshold value is maintained as fixed to the lower 
intermediate value, as the input value decreases in a third highest range defined 
between the third highest relative density value and the lowest relative density 
value from the third highest relative density value toward the lowest relative 
density value, the highest threshold value is maintained as fixed to the higher 
intermediate value, the second highest threshold value is maintained as fixed to 
the lower intermediate value, the third highest threshold value decreases 
smoothly from the lower intermediate value toward the lowest relative density 
value; and as the input value changes in a lowest range defined smaller than or 
equal to the lowest relative density value, the highest threshold value is 
maintained as fixed to the higher intermediate value, the second highest 
threshold value is maintained as fixed to the lower intermediate value, and the 
third highest threshold value is maintained as fixed to the lowest relative density 
value (see figures 1-8, 14-19, 27-31; abstract; column 1, line 23-column 3, line 4; 
column 3, line 29-column 8, line 52; column 11, line 15-column 12, line 3). 

Re claim 14, Yamamoto discloses a multilevel value output device (see 
column 1, lines 31-34), comprising: a relative density value storage portion that 
prestores therein at least three relative density values for at least three multilevel 
output values in one-to-one correspondence with each other (see column 1, lines 
23-67), the at least three relative density values being defined by normalizing the 
at least three multilevel output values based on a predetermined maximum 
density that is defined for a highest relative density value among the at least 
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three relative density values, the at least three relative density values including a 
middle relative density value, a higher relative density value higher than the 
middle relative density value, and a lower relative density value lower than the 
middle relative density value (see figures 1-8, 27-31; column 1, line 23-column 2, 
line 38; column 3, line 29-column 7, line 61), the at least three multilevel output 
values including a middle multilevel output value, a higher multilevel output value 
higher than the middle multilevel output value, and a lower multilevel output value 
lower than the middle multilevel output value, the higher, middle, and lower 
relative density values corresponding to the higher, middle, and lower multilevel 
output values, respectively (see figures 1-8, 27-31; column 1, line 23-column 2, 
line 38; column 3, line 29-column 7, line 61); an input portion that receives an 
input value indicative of density of a pixel in an input image (see figures 1-5, 9- 
11; column 1, line 23-column 2, line 38; column 3, line 29-column 6, line 46); a 
corrected value calculation portion that calculates a corrected value by adding to 
the input value at least a part of an error value that has been generated by at 
least one pixel near to the subject pixel (see figures 1-11, 27-31; column 1, line 
23-column 2, line 38; column 3, line 29-column 7, line 61); an output value 
generation portion that compares the corrected value with at least one of the at 
least two threshold values, the at least two threshold values including a higher 
threshold value and a lower threshold value that is lower than the higher 
threshold value (see figures 1-11, 27-31; column 1, line 23-column 3, line 4; 
column 3, line 29-column 7, line 61), the output value generation portion 
converting the corrected value into one of the at least three multilevel values 
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based on the compared results and outputting the resultant one multilevel output 
value (see figures 1-11, 27-31; column 1, line 23-column 3, line 4; column 3, line 
29-column 7, line 61), the output value generation portion converting the 
corrected value into the higher multilevel output value when the corrected value 
is greater than the higher threshold value, the output value generation portion 
converting the corrected value into the middle multilevel output value when the 
corrected value is between the higher threshold value and the lower threshold 
value, the output value generation portion converting the corrected value into the 
lower multilevel output value when the corrected value is smaller than the lower 
threshold value (see figures 1-11, 27-31; column 1, line 23-column 3, line 4; 
column 3, line 29-column 7, line 61); a relative density setting portion that refers 
to the threshold value storage portion and that sets one relative density value 
that corresponds to the multilevel output value generated by the output value 
generation portion (see figures 1-11, 27-31; column 1, line 23-column 3, line 4; 
column 3, line 29-column 7, line 61); an error value calculation portion that 
calculates a difference between the corrected value and the relative density 
value set by the relative density setting portion, and that sets the calculated result 
as an error value for the subject pixel (see figures 1-11, 27-31 ; column 1 , line 23- 
column 3, line 4; column 3, line 29-column 7, line 61); and a threshold setting 
portion that sets, upon receipt of the input value, the higher and lower threshold 
values in a manner that the higher and lower threshold values become close to 
each other when the input value becomes close to the middle relative density 
value (see figures 1-11, 14-19, 27-31; abstract; column 1, line 23-column 3, line 
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4; column 3, line 29-column 8, line 52; column 9, line 63-column 10, line 50; 
column 11, line 15-column 12, line 3). 

Re claim 15, Yamamoto further discloses wherein the threshold setting 
portion sets the higher and lower threshold values in a manner that as the input 
value decreases from the higher relative density value toward the middle relative 
density value, the lower threshold value is maintained fixed while the higher 
threshold value decreases smoothly toward the lower threshold value (see 
figures 1-8, 27-31; column 1, line 23-column 3, line 4; column 3, line 29-column 
7, line 61; column 11, line 15-column 12, line 3). 

Re claim 16, Yamamoto further discloses wherein the threshold setting 
portion sets the higher and lower threshold values in a manner that as the input 
value decreases from the higher relative density value toward the middle relative 
density value, the lower threshold value is maintained fixed to an intermediate 
value between the middle relative density value and the lower relative density 
value while the higher threshold value decreases smoothly toward the 
intermediate value (see figures 1-8, 27-31; column 1, line 23-column 3, line 4; 
column 3, line 29-column 7, line 61 ; column 1 1 , line 15-column 12, line 3). 

Re claim 17, Yamamoto further discloses wherein the threshold setting 
portion sets the higher and lower threshold values in a manner that as the input 
value increases from the lower relative density value toward the middle relative 
density value, the higher threshold value is maintained fixed while the lower 
threshold value increases smoothly toward the higher threshold value (see 
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figures 1-8, 27-31; column 1, line 23-column 3, line 4; column 3, line 29-column 
7, line 61; column 11, line 15-column 12, line 3). 

Re claim 18, Yamamoto further discloses wherein the threshold setting 
portion sets the higher and lower threshold values in a manner that as the input 
value increases from the lower relative density value toward the middle relative 
density value, the higher threshold value is maintained fixed to an intermediate 
value between the middle relative density value and the lower relative density 
value while the lower threshold value increases smoothly toward the intermediate 
value (see figures 1-8, 27-31; column 1, line 23-column 3, line 4; column 3, line 
29-column 7, line 61; column 11, line 15-column 12, line 3). 

Re claim 19, claim 19 recites identical features, as claim 1, except claim 19 is 
a method claim. Thus, arguments made for claim 1 are applicable for claim 19. 

Re claim 20, claim 20 recites identical features, as claim 14, except claim 20 
is a method claim. Thus, arguments made for claim 14 are applicable for claim 
20. 

Re Claims 21-24, claims 21-24 recite identical features, as claims 19-20, 
except claims 21-24 merely deal with executing the method of claims 19-20 on a 
computer. Thus, arguments made for claims 19-20 are applicable for claims 21- 
24. 
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Allowable Subject Matter 

Regarding claim 4 is objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: The prior art of record does not disclose, teach, or suggest the claimed 
inventions of (in combination with all other limitations in the claims), a random 
number generating portion generating a random number when the corrected 
value calculation portion calculates the corrected value for the subject pixel; and 
a random number judging portion judging whether or not the random number is 
equal to a predetermined number, wherein when the random number is equal to 
the predetermined number, the corrected-value judging portion executes its 
judging operation and the selective control portion executes its selective control 
operation, and when the random number is not equal to the predetermined 
number, the corrected-value judging portion fails to execute its judging operation 
and the selective control portion controls the output value generation portion to 
convert the corrected value into one multilevel output value based on the 
compared results as set forth in claim 4. 

Contact Information 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Pawandeep S. Dhingra whose telephone 
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